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1 Introduction 



Recently the notion of extra spatial dimension(s) [1, 2, 3, 4], proposed as a resolution of the 
hierarchy problem, draws a lot of attention among the physics community. Among these the 
Randall-Sundrum(RS) model (of warped spatial dimension) is particularly interesting from 
the phenomenological point of view [5, 6, 7, 8]. This model views the world as 5-dimensional 
and it's fifth spatial dimension is S 1 /Z 2 orbifold. The metric of such a world can be written 
as 

ds 2 = Q\ u dx fM dx v - R 2 c d9 2 . (1) 

The factor Q 2 = e - 2kR ^ is called the warp factor. In Q 2 , k stands for the bulk curvature 
constant and R c corresponds to the size of the extra dimension. The angular variable 9 
parametrizes the fifth dimension. The model is constructed out of two D 3 branes located at 
the orbifold fixed points. 9 = and 9 = ir respectively. The brane located at 9 = (where 
gravity peaks) is known as the Planck brane, while that located at 9 = ir (the SM fields 
resides on it and the gravity is weak) is called the TeV brane. 

The radius R c (distance between two branes) can be related to the vacuum expectation 
value (vev) of some modulus field T(x) which corresponds to the fluctuations of the metric 
over the background geometry given by R c . Replacing R c by T{x) we can rewrite the RS 
metric at the orbifold point 9 = n as 

ds 2 = g v j u s dx»dx u , (2) 

where g^J = e~ 27rkT< - x "'r] flu = (^p) rj^- Here f 2 = 2 ^ L , M 5 is the 5-dimensional Planck 
scale [3, 4] and cf)(x) = fe^^i*). The scalar field 4>(x) (i.e. 4>(x) = 4>(x) — ((f))) is known as 
the radion field [9, 10, 11]. In the minimal version of the RS model there is no potential which 
can stabilize the modulus field T(x) (and thus the radion 0(x)). However in a pioneering 
work Goldberger and Wise [12, 13] were able to generate a potential of this modulus field (by 
adding an extra massive bulk scalar) field which has the correct minima satisfying kR c ~ 11, 
a necessary condition for the hierarchy resolution. 

In this non-minimal RS model (RS model together with the Goldberger and Wise mech- 
anism), the stabilzed radion can be lighter than the other low-lying gravitonic degrees of 
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freedom and will reveal itself first either in the direct collider search or indirectly through 
the precission measurement. Studies based on observable consequences of radion are avail- 
able in the literature [14, 15, 16, 17, 18, 19, 20]. Here we will make one such study in the 
light of muon anomalous magnetic moment a M = ( - g ~ 2 - ) . 

The E821 experiment [21, 22] of the BNL collaboration recently has reported a new 
measurement of muon magnetic moment (a^ xpt ^) which is a positive one and deviates from 
the SM based calculation by 2.6 a. The measured experimental value ajf 1 ^ lies in the range 

a (ex P t) = (ii 6 59204(7) (4)) x 1(T 10 (3) 

in units of Bohr magneton e/2m M . Comparing this and the present SM result (which includes 
QED, electroweak and hadronic contribution) [23, 24, 25, 26, 27] which is about 

a (SM) = (H659176 ± 6.7) x 1(T 10 , (4) 

one finds a lot of option to explain the extra contribution 6a™ ew [= a^ xpt ^ — ajf M ^] by means 
of some non-standard new physics [28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 
43, 44, 46, 47]. At the same time by taking a conservative viewpoint one can also constrain 
the new physics by using this 5a™ ew . 

The organization of the paper is as follows. In section 2, we describe the effective inter- 
action of radion and the SM fields (on the TeV brane). We obtain the effective renormalized 
higgs quartic and top- Yukawa couplings A and g t in the presence of radion and find the cor- 
responding modified beta functions /3(A) and (3(gt)- We find the radion contribution to muon 
anomalous magnetic moment a'. \. Section 3 is devoted for the numerical analysis. Defining 
the excess Sa^ ew [= a^ xpt ^ — a|f M ^] in terms of (the radion contribution), we obtain con- 
straints on radion mass and radion vev ((f)) which are the two free parameters of this 
model. Using these anomaly constrained and (0) and the modified beta functions /3(A) 
and (3{g t ) we then obtain lower bounds on the SM higgs mass m^. We compare our result 
with the LEP2 bound on m h obtained from the direct search [48]. Finally we summarize our 
results and conclude. 
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2 Effective Interactions and Renormalization 



Radion interaction with the SM fields (residing on the TeV brane) is governed by the 4 
dimensional general coordinate invariance. It couples to the trace of the energy-momentum 
tensor of the SM fields as 

An* = -^TH(SM), (5) 
where ((f)) is the radion vev and T^(SM) is given by 
T^SM) = E f| tylM ~ dJhrf) rf v - 4m^V 



- 2m 2 w W+W-» - m 2 z ZpZ» 



+ (2m 2 h h 2 -dph&'h) + ... (6) 



Note that in order to accommodate the gauge interaction(s) with fermion-radion system one 
has to write the ordinary derivative to a gauge covariant derivative. The photon and the 
gluons couple to the radion via the usual top-loop diagrams [49]. Besides this there is an 
added source of enhancement of the coupling due to the trace anomaly term (See [50] for a 
nice discussion) which is given by 

T£{SM) anom = E ^Ag^G^ . (7) 

For gluons j3 s (g s )/2g s = — [a s /87r] bq C D where 6qcz? = 11 — 2n^/3 and rif is the number of 
quark flavours. In the next subsection we derive in detail the radion interaction with the 
higgs scalar and the top quark as they will be relevant in our course of finding renormalized 
A and g t . 

2.1 Radion-higgs coupling and A renormalization 

The radion coupling to the higgs scalar is completely determined by 4 dimensional general 
covariance. The action for the higgs scalar in the Randall-Sundrum model can be written as 

S = J d A x^g—[g^ s l -d,hd u h - V{h)l (8) 

where V(h) = \n 2 h 2 + |/i 4 . h is a small fluctuation of the higgs field from its classical 
vacuum v. In absence of graviton fluctuations we have gf^ s = e 2fc7rT ( a; )^ — ^ ^ an( j 
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^/—g V is = (j) where = fe knT( - x ^> = (0) + 0. Rescaling h and vas/i^ -jj^h and v — > ^jyt> 
we get 

5 = / d*x[(l + ^f\^d,hd u h - (1 + ^TV(h)}, (9) 

where = f (/i 4 + 4/i 3 t; + 4/iV). 

The Feynman diagrams that give rise to the radion (in figures = 0) contribution to 
the renormalization of the four higgs vertex in the RS model are shown in Figure la. 




Figure la: Feynman diagrams that give rise to the radion contribution to the vertex renormal- 
ization . Here corresponds to 0. 

We now evaluate the vertex renormalization diagrams explicitly with a cut off A and the 
leading log terms of these diagrams are given by 

„, 288\v 2 , A 2 

r ' = 6 WV (10) 

144-Av 4 , A 2 
, 128\v 2 , A 2 

r '= 6A iw k ? (12) 

and 

T ^- ex iJw lA2 - m >^ (13) 

Here /x is the renormalization scale. In the SM model the wavefunction renormalization 
constant of the higgs boson Z h is equal to one at one loop order even after the higgs field 
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is shifted by its vev. However the radion coupling to the KE term of the higgs boson gives 
rise to a non-trivial wavefunction renormalization of the higgs boson. Evaluating the radion 
mediated self energy diagram (Figure lb) of the higgs boson and considering the terms 



proportional to p we find that — 1 + W-r 
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Figure lb: Radion mediated self-energy diagram of the higgs boson. 




H 



Using the above vertex and wavefunction renormalizations induced by a light radion it 
can be shown that the complete one loop beta function for A in the RS model is given by 
[51] 



/3(A) = 



dX 1 



dfj, 87T 



[9A 2 + 



402AV 144AV 5Am 
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+ 8^ | - 69 » + S (94 + 5 (92 + 9 ' 2)2)1 ' (14) 

The purely SM contribution to /3(A) (see the next subsection) can be obtained by letting the 
expansion parameter (</>) approach infinity. 



2.2 Radion-top coupling and g t renormalization 

The radion coupling to the top quark in the Randall- Sundrum model can be derived from 
the following action 



Si 



d x\J—g v 



9t TT-T 



(15) 



where e a/i is the contravariant vierbein field for the visible brane. In the presence of radion 
fluctuation it satifies the normalization condition 

/ , \ -2 



e a »e v n 
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fJ,U 



J, 



n 



e 2nkT(x) nv 



(16) 
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is the covariant derivative with respect to general coordinate transformation and is given 

by 

1 



Here S a 5 = | [7 a ,7b]- The spin connection w" 6 in terms of the vierbein fields reads as 



w 



ab 



1 



e va {d,e h u - d v e\) - -e»\d^ v - cU°) - - e ^\d p e ac - d a e pc )e 



(17) 



(18) 



It can be shown that in the presence of radion fluctuations on the visible brane the spin 
connection is given by 



1 



The covariant derivative of the fermion field becomes 



(19) 



(20) 



where the 7 M are independent of space time coordinates. The action comprising radion 
coupling to the top quark finally can be written as 



Si 



I 



d 4 x 



= d A x 



#7^ + ^07^}(l+ ^ 



<</>>, 



m t 



9t H 



V2 



4) w 



/ 



d x 



V2 



+ / d A x 



+ / d A x 



~ 6 2 
3 t^-fd^ 



3i 



V2 J (0) 



2^ 



(21) 



(0) 2 W 

In above ip = (j^^) ^ 4>, H — (^y) H and m = (jj^^ m- In the following we shall assume 
that all fields and parameters have been properly scaled so as to corresponds to the TeV 
scale and drop the tilde sign. 

We use the same cut-off regularization technique with the UV cut-off A for the following 
vertex renormalization diagrams (see Figure 2a) to determine the renormalized g t . To find 
the contribution of these diagrams to Hiptp vertex we have to consider only those terms in 
the loop integral that do not depend on the external momentum. 
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Figure 2a: Feynman diagrams that give rise to radion contribution to Hipip vertex correction. 

The reason being external momentum will give rise to derivative of external fields and 
there are no such derivatives in the Yukawa term Hipip. Considering only the external mo- 
mentum independent terms and retaining only the contributions of such terms that diverge 
with the cut off A we get 



r, = - 4 



y/2J 16tt 2 (0) s 



9 



A 2 



-A — -(9m . — 5m t ) In— 



r, = -6 



9t \ 

V2J 167T 2 ((/») 2 

' 9t \ 1 



2 , A 2 
16 m h In— 
/i 2 



y/2 16tT 2 (</>) 2 



A — mi In- 



A 2 

y 



(22) 
(23) 
(24) 



S 



9t 



y/2j 16tt 2 (0) ; 



-12A 2 + (12m 2 - 20m 2 ) In 



A 2 
// 2 



(26) 



where /i is the renormalization scale. The wave function renormalization constant Z t of the 
top quark arise from the Feynman diagrams shown in Figure 2b 
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Figure 2b: Feynman diagrams giving rise to Z t . 

Considering the terms proportional to $ of Figure 2b, it can be shown that 



1 + 



1 



16tt 2 <0> 5 



39 t o 2 , A 2 13 2 , A 2 
A — 6m^ In— + -^ m t ' n ' 



(27) 



fJL* 4 £T 

Following the above vertex and wave function renormalization constants, it can be shown 
that the radion contribution gt(fi) to the renormalized Yukawa coupling is given by 



9t{lA 



9t 



16tt 2 (0}< 



9 A 2 n 2 , A 2 31 2 A 2 9 2 , A 2 
-A - 2m 4> In— - —m t In— - ~m h In— 



(28) 



/r l V- 4 A* 

The complete beta function for g t in the presence of radion fluctuations one finds as 
[52, 53] 



P(9t(fJ>)) = PsM(9t(fj)) + 



9t 



16tt 2 (</>) 2 



Ami + y^ V + 9Xv ' 



(29) 



where 

PsM(gt(jj>)) 

is the pure SM part [54]. 



9t 



16tt 2 



9o o ^ 9 17 o 

2& - 8 9s - ^92 ~ -^9i 



(30) 
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2.3 Radion contribution to muon anomaly 

We now find the radion contribution to the muon anomaly. The possible Feynman diagrams 
contributing to muon anomaly are shown in Figures 3(a, b, c, d): 



A A 




(3c) (3d) 

Figures 3[a,b,c,d]: Feynman diagrams contributing to muon anomalous magnetic moment. 

We regularize these diagrams by using the cut-off regularization technique with the ultra- 
violet cut-off as A. A glimpse of the main results are presented below 

For Figure 3(a): 

, 9e /•! /-i r dH g, + 2/ - fm]^ +£ + m] 7 ^ + + mjg, + 2^-jm] 

zeA^g^j - 2 ^ 2 y Q j Q xdxdy J ( ^ )4 _ 

(31) 

which gives 
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9i f 1 f 1 \2 
Ai u = , ,. „ / xdx I dy -m a (2xy — 1) 
M 2(0) 2 Jo Jo IS MV ; 



^ /--// A 2 /i? 2 ] 3/ 



9i 



2(0)2 7 



167T 2 
1 



•/ o 



2 a ; 

3^ 



32tt 2 

i 



32ir 2 R 2 



(p + P% 
](P + P%, (32) 



where l — I — pxy — p'x(l —y),R\ — m 2 x 2 + m^l — x) and A = 2x 3 y + \x 2 y — x 2 — |xy. 



r.2 8, 



For Figure 3(b) 



-ieA 2l i(p,q,p') = 



9e 



9e 



2(0): 
Io dX I 



Io dX I 



dH (# + 2/-§m][#+/ + m] 7A1 



(2^ 



[/ 2 - # 2 ] 2 



d 4 / 



/ 2 + m 2 x 2 — 2xm 2 + |xm — |m 2 



7a* 



2(0) 2 7o 7 (2tt) 4 
where i? 2 = m 2 x 2 + m^l — x) and ]/y —f— xp 1 ' . 



i 2 - m 



Similarly for Figure 3(c) 
-ieA 3 ^(p,q,p') 



9e 



2(0) 2 
9e n 



Cdx(^ 
Jo J (2ir 



dH iM+P' + mM + Zp'-l™} 



(2tt) 4 [I 2 - Rl} 2 



2(<py jo 



dx 



dH 



I 2 + m 2 x 2 — |m 2 x — |m 2 



1» 



(2tt)< 



[I 



where R 2 = m 2 x 2 + m 2 (l — x) = R\ = R\ = R 2 (say) and ^ =/ — xp 1 . 

Finally for Figure 3(d), we find 

* / /\ 3c f d / 
-ieA 4lx {p,q,p) = tt^7m 



(2tt) 4 / 2 - m, 



which gives 



A 



4[i 



16tt 2 (0) 2 _ 



A 2 - ml Log 



7m- 



(33) 



(34) 



(35) 



(36) 



It is clear from the above expressions of A 2 ^,A 3m and A 4m that they are proportional to 
7/1 and hence the Feynman diagrams 3(b), 3(c) and 3(d) do not contribute to the muon 
anomalous magnetic moment, but they do contribute in the vertex i.e. coupling constant 
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renormalization. On the other hand A lM corresponding to the Figure 3(a) is seen to be 
proportional to (p + p')^ and contribute to 5a^ ew \= ajj). Using the Gordan's identity 

u{p')iMp) = ^~^ p "> ^ p + + ia ^ v \ u (p)- ( 37 ) 

and the Dirac equation of motion we finally get the radion contribution to the muon anoma- 
lous magnetic moment as [55] 



36m 2 
96tt 2 (0>' 



/ xdx / dy (2xy — 1) 

JO JO 



Log 



36 



m; 



192tt 2 (0) 2 Jo 



xdx / dy 



2x 6 y + \x 2 y - x 



-J2 



_ 3 
~~ 2 



R 2 



(38) 



where i? 2 = m 2 x 2 + m 2 (l — x), the muon mass. At this point it is worthwhile to note that 
the radion mediated muon anomaly is free from power like divergence unlike the Kaluza-Klein 
graviton contribution to the oblique electroweak parameters S, T and U which is plagued 
by uncalculable powerlike divergences [56, 57]. Now A in Eq. (38) is the ultraviolet cut-off 
of the theory and from a naive dimensional analysis it follows that A is equal to 4ir((fi) [58]. 
The UV limit A ~ (0) — > oo corresponds to the radion and SM decoupling limit. 



3 Numerical Analysis 

There are phenomenological limits on the — (0) parameter space. From this it follows 
that the lower bound on (0) can range from about the electroweak symmetry breaking scale 
to about a TeV, while can in principle be even lighter than mw or heavier than the 
top quark. We seperate our analysis in two main parts. First, we compare our radion 
corrected muon anomaly with the deviation 5a™ ew (using the BNL recent result) and 
obtain constraints in the — (<p) plane. Second, we use the modified beta functions /3(A) 
and (5{g t ) together with the anomaly constrained and (0) values to obtain lower bound 
on higgs mass m h . Finally, we compare our result with the LEP2 direct bound on m h . 
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3.1 Anomaly constraints in — (0) plane 



The radion contribution to the muon anomaly ( Eqn.(38)) in the limit A ^> ^> m M takes 
the form 

.2 ' 



36m 2 , 
96^(0)^ 



0.12 - 0.17 Log - 0.26 



(39) 



From Eqs. (3) and (4) we see that the experimental result differs from the theoreti- 
cal(SM) prediction by 



5a™ = a^ xpt) - af M) = (28 ± 10.5) x 10 



-10 



(40) 



which is about 2.6 a. The ultimate precision of the BNL collaboration is to reduce the error 
down to 4.0 x 10 -10 . We will consider the BNL recent result for our analysis and make some 
comments regarding the ultimate precission measurement. 
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m (GeV) 
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Figure 4. Muon anomaly constraints on and (<p) . For any curve the allowed region lies 
at and above the curve. 

In Figure 4 we draw the contour plots in m^ — (0) plane corresponding to of a$[= Sa^ ew ] = 
1.75 x 10~ 9 and 3.85 x 10~ 9 . The following things are to be noted: 
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• For a given the lower bound on (0) increases with the decrease in a^. As an example 
for = 100 GeV when varies from 3.850 x 10~ 9 to 1.750 x 10~ 9 , ((f)) changes from 
354 GeV to 559 GeV. 

• For a given the lower bound on (0) decreases with the increase in m^. 

• For any curve the region at and above the curve is allowed. 

• Elaborating Figure 4, we find that the BNL ultimate(projected) precission measure- 
ment suggests the lower bound on ((f)) larger than 400 GeV for a heavy radion (for 

= 500 GeV), while (0) > 1000 GeV for a lighter one i.e. = 100 GeV. 



3.2 Lower bound on higgs mass rrih 



To obtain bound on rrih rewrite /5(A) and (3(g t ) as 



d\ d\ 1 



, 2 402AV 144AV 5Am^ / 9 2 3 2 



(0) 



+ 



8tt 2 



and 



31 

4mJ + y <? t V + 9At; 5 



#2 + 



(29) 



9lf 



(14) 



where 



f3sM(gt 



9t 



16tt 2 



9 o o 9 q IT o 

2^ - 8 #3 - ^2 - ^01 



In above v(— 247 GeV) is the electro-weak vev, g 2 and g 1 are the SU(2) l and C/ (l)y coupling 
constants and t = log(j^) with /i, the renormalization scale and /io, a reference scale (in our 
case is chosen as mz)- Note that the terms which arise as corrections due to radion in /9(A) 
and f3(gt) goes in powers of 1/(0). Rest are the SM terms. 

We combine the anomaly constrained and (0) with the above modified /9(A) and 
(3(gt) to obtain bound on rrih. For this we consider the following steps: 

1. In Figure 4 we have seen that for a given the lower bound on (0) decreases with 
the increase of m^. Although for a given curve the region at and above the curve is allowed, 
we will choose the points on the curves. 
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2. Now we find the higgs quartic coupling A(/i = 115) (GeV) by solving the beta function 
j3(\) ( Eq. (14)) for the following two initial value (required while running them from top to 
bottom): 

(i) A (A = 47r(0)) = 3.54491, non-perturbative and 

(ii) A(A = 4vr(0)) = 0.313 i.e. perturbative. 

Note that in Eqs. (14) and (29) the coupling constants g± : g 2 and g 3 are renormalized 
coupling constants. Their relevant beta functions(to one loop order) are given by 

PM = ^ (41) 

and 

Ms) = ~ 9l (43) 

In solving the above renormalization group(RG) equations, we use the following inputs g t (/i = 
m z ) = ^ = 1.001, g 2 (m z ) = = 0.644 and g x (m z ) = ^ = °- 356 - Usin S the above 
RG equations we next run all the coupling constants. First we allow them to run from 
(j, = m z to (j, — A and note their values at fj, — A(= An ((f))). Then we run them from top 
to bottom i.e. from /i — A to /i — 115 GeV corresponding to A(A = An {(/>)) = 3.54491 and 
A(A = An ((/>)) = 0.313 and note A(/i = 115 GeV) accordingly. Plots showing A(/i = 115 GeV) 
as a function of ((f)), the UV cut-off A (= An ((f))) are shown in Figures 5 [a, b] corresponding 
to non-perturbative and perturbative initial conditions. 

3. In Figure 5a (the non-perturbative case) we have several distinct lines corresponding 
to A(/x = 115GeV) vs ((f)) (GeV) plots for different values. Now for a particular m^, ((f)) 
(which is consistent with the muon anomaly constraint (see Figure 4)) is chosen from Figure 
5a and the corresponding A(/i = 115 GeV) is noted. A similar kind of analysis is also done 
for the perturbative case and accordingly Figure 5b is obtained. 

4. After finding A(/x = 115 GeV) corresponding to a given and (<fi) (which are 
consistent with the muon anomaly constraint), we can convert it to the higgs mass m h by 
using the relation 

m h (/j,) = y / 2A(/i) v 2 
respectively for the perturbative and non-perVurbative cases. 
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Figures 5 [a, b]. Plots showing A(/x = 115GeV) as a function of {(f>) with A (A) = 3.54491 
and = 0.313 for different values. 

5. We next plot the higgs mass m h as a function of for = 1.750 x 10~ 9 and 
3.850 x 10~ 9 respectively for A(A) = 3.5449 and A(A) = 0.313 in either case and they are 
shown in Figures 5c and 5d. The horizontal line (in both figures) corresponds to the LEP2 
lower bound on rrih which is about 115 GeV (See [48] for LEP2 direct search of higgs boson). 

6. In Figure 5c the region A is allowed both by the LEP2 direct search and the muon 
anomaly 5a^ ew) = a* = 1.750 x 10~ 9 and it gives a lower bound on rrih which varies from 
190 GeV to 142 GeV for ranges from 1 GeV to 500 GeV. It is to be noted that the lower 
bound on m h corresponding to = 1.750 x 10~ 9 is all throughout greater than the LEP2 
bound. Similarly in Figure 5d, corresponding to = 1.750 x 10~ 9 we see that the lower 
bound on m h varies from 170 GeV to 141 GeV for ranges from 1 GeV to 500 GeV. 

7. The region B in Figures 6[c,d] is allowed both by the direct LEP2 search and = 
3.850 x 10~ 9 , but forbidden by = 1.750 x 10~ 9 . Interesting bound on mh follows from 
this region. We find a lower bound of about 115 GeV on which is compatible with 
the LEP2 bound. We also obtain the upper bounds on rrih depending on whether A (A) is 
non-perturbative or perturbative. They are about 142 GeV and 141 GeV corresponding to 

= 500 GeV respectively for A(A) = 3.5449 and A(A) = 0.313. 
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Figures 5[c,d]. The vs m h plots corresponding to A(A) = 3.54491 and = 0.313. The 
upper and the lower curve corresponds to (1) = 1.750 x 10~ 9 and (2) = 3.850 x 10~ 9 . 

8. The region C is allowed by the direct LEP2 search but disallowed by 5a^ ewS) = a^. 
In addition of finding a lower bound on which is compatible with the LEP2 bound, we 
also obtain an upper bound of about 149 GeV for the non-perturbative case and 143 GeV 
for the perturbative case corresponding to a very light radion (say = 1 ~ 2 GeV). Most 
importantly the bound on corresponding to = 3.850 x 10~ 9 is greater than the LEP2 
bound (which is about 115 GeV) if < 342 GeV for A(A) = 3.54491 and is < 412 GeV for 
A(A) = e(= 0.313). Translating this to ((f)) one finds the lower bounds on (<p) as 266 GeV 
and 247 GeV corresponding to a* = 3.850 x 10~ 9 . 

9. Finally the region D in Figures 5c and 5d which is ruled out by direct LEP2 search, 
allowed by 5a^ = 3.850 x 10 -9 . Since it is forbidden by LEP2 data, we do not consider this 
region any further. 



4 Summary and Conclusion: 

The model of warped spatial dimension (the Randall-Sundrum model) with a light stabilized 
radion posseses several interesting phenomenological features. We explore one such feature 
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in the present work. We calculate the radion mediated muon anomaly and use the BNL 
muon anomaly data to constrain and (0), the two free parameters of this model. The 
beta functions /3(A), (3(g t ) for the higgs quartic coupling A and the higgs-top Yukawa coupling 
g t gets modified in the presence of radion and we determine these modified functions. Using 
these modified beta functions and the anomaly constrained and ((f)) we obtain lower bound 
on higgs mass m h . For = 3.850 x 1CT 9 , we find that the bound on m h is greater than 
the LEP2 bound if < 342 GeV for A(A) = 3.54491 and is < 412 GeV for A(A) = 0.313. 
Translating this to (0) one finds lower bound of 266 GeV and 247 GeV for A(A) = 3.54491 
and A(A) = 0.313, respectively. The bound on corresponding to = 1.750 x 10~ 9 is 
found to be greater than the LEP2 bound for a wide range of both for perturbative and 
non-perturbative values of A(A). 
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